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 Abstract.The information resulted from the processing  of the bull’s seminal material 
and the artificial inseminations, shows certain signs, like the one, that between different dozes of seminal 
material coming from the same ejaculator , would be, significant differences concerning the number of pro 
doze spermatozoon’s as well as their vitality and the percentage of mobile spermatozoon’s from a doze. 
 The experiments took place at the artificial insemination station from Germany, BVN. In the 
experiments were included 6 oxen, between two and seven years, belonging to the breeds dual use 
Simmental and Gelbvieh. As a diluent’s medium, were comparatively used, a diluent with egg yolk, 
Triladyl (Minitub- Germany) and a diluent without egg yolk, Bioxcell (IMV- France). 
 Concerning the Motility’s values the impact of the dilators was not as high (table 3). However, 
slightly better values were indicated here for the BIOXCELL-variant. 
All in all the differences between the both dilution variants and the impact of the dilutors corresponded to 
earlier researches. 
 
INTRODUCTION 
 
The routinely production of sperms regularly alludes that between the 
insemination-portions of the same ejaculate there are considerable differences in the 
number of sperms and in the estimated proportion of agile sperms. However, the value of 
the variability and the possible influencing factors are not proved by systematic 
researches. 
Inhomogeneities concerning the number of sperms are imaginable but not 
justifiable. This concerns the quality-management which has to guarantee the quality of 
each ejaculate to the customer. A clarification is especially topical because ejaculate of 
some bulls with a decreased number of sperms comes into operation. Here the 
variability’s of the numbers of sperms would be connected with a high risk. 
Among the possible reasons for inhomogeneities concerning the number of sperms 
the mixing process of sperm dilution and potential sedimentation effects in the diluted 
sperms are in the spotlight. There can also be other reasons – e.g. the straws volumes 
which are possibly to check. 
The goal of the main test was to control the number of sperms per straw and to 
control the quality of the sperms in straw used in the routinely production of sperms. In 
each case during the packaging out of 10 ejaculates 15 straw were taken from and 
separately stored as well as examined. This happened at the following points in time: 
● at the beginning of the packaging 
● after approx. one third of the packaging 
● after approx. two thirds of the packaging 
● at the end of the packaging 
Furthermore the following variants were included into the test: 
● Use of the dilutor Triladyl (yolk-containing, company MINITÜB) [test series 1] and 
BIOXCELL (yolk-free, company IMV) [test series 2] 
● Usage of two dilution-levels in each test series, so that 14m and 7m sperms per 
straw were the result 
 
MATERIAL AND METHOD 
 
The production of sperms happened under the routinely conditions of the 
insemination-station for bulls in Neustadt a.d. Aisch of the BVN. The sperm came from 5 
bulls between two and seven Years and of the races dual use Simmental and Gelbvieh. 
After the normal examination of the original sperm each ejaculate was divided and 
diluted with the dilutor of the appropriate test series. In line with the two-stage dilution 
the dilution of the one half was carried out so that as the result there were 7 millions 
sperms per straw and the dilution of the other half was carried out so that 14 millions 
sperms were contained in each straw. The packaging of the diluted sperm was executed 
after an equilibration-time of approx. 3 hours and at 4 degree Celsius. Per variant a 
minimum of 300 straws were packaged. In doing so the dissociation of straws which then 
were frozen separately happened according to the pattern listed above. The freezing 
happened with all the other charges of the ejaculate whereas it was paid attention to the 
fact that the separated charges were distributed again and again over all the “zones” of 
the freezing apparatus. 
For the laboratory researches 3 straws were defrosted per variant. The contents of 
the straws were mixed and incubated at 37 degree Celsius. The following researches were 
made: 
● identification of the concentration of sperms in the defrosted sperm 
■ reckoning with the counting chamber 
■ definition with the help of a computer based sperm-analysis (system 
“SpermVision”, company MINITÜB) with usage of Leja-chambers 
● identification of the proportion of alive (mitochondria-active) sperms 30 minutes 
after the defrosting (coloration with Rhodamin/Propidiumiodid, measuring with 
Flowcytometer PAS, (corporation PARTEC) 
● computer based motility-analysis 30 and 120 minutes after the defrosting (divers 
parameters, (system “SpermVision”, company MINITÜB) 
 
 
RESULTS AND DISCUSIONS 
 
The results of the research are summarized in table 1 and 2. The main result is that 
the quality of the straws of one ejaculate was homogeneous concerning the number of 
sperms and the vitality of the defrosted sperms. For no included parameter there were any 
differences between the variants of the packaging process. So it is proved on the basis of 
a well assured material that all straws are homogeneous if there had been a correct 
preparation of sperms before. For a further assurance of this for the quality management 
of an insemination-station important questions it should be tested in a future research 
whether the charge of the freezing apparatus possibly has an effect. 
Although according to the calculated level of dilution in the diluted sperm (at the 
end of the test) the concentration of 14 millions or 7 millions sperms per straw should be 
existing the results of the counting with the counting chamber had an average value of 
15,5 millions sperms per straw (14,2 – 18,4 millions sperms per straw ) respectively 7,8 
millions (7,2 – 9,4 millions) sperms per straw for the Triladyl-variant. So the deviation of 
the average was at the border of the tolerance of +-10%. The average values of the 
ejaculates which were diluted with BIOXCELL were at 14,5 millions sperms per straw 
(14 – 15,6 millions) respectively 7,2 millions sperms per straw (6,8 – 7,5 millions). So 
they showed a very high agreement with the expectations. The reason for the difference 
between the variants of dilution could be the better analysable microscopic picture of the 
yolk-free diluted charges. 
 
Table 1 
Concentration of sperms in the diluted sperm and the vitality of frozen bull sperm subject to the packaging 
process (5 bulls, 10 ejaculates) 
 
Triladyl BIOXCELL packaging Zeit [min] Gerät 7 Mio./straw 14 Mio./straw 7 Mio./straw 14 Mio./straw 
Spermienkonzentration [106/ml] 
  CC 33.4 ± 2.6 67.1 ± 5.7 31.4 ± 0.7 63.3 ± 2.3 
30 SV 35.0 ± 5.2 77.8 ± 12.2 32.6 ± 6.0 71.6 ± 15.0 Start  
120 SV 34.0 ± 4.3 70.4 ± 10.5 26.7 ± 4.9 64.7 ± 12.1 
  CC 33.6 ± 2.6 67.3 ± 5.6 31.5 ± 0.6 63.7 ± 2.0 
30 SV 35.7 ± 7.1 75.4 ± 10.8 52.3 ± 15.0 70.0 ± 14.2 1/3 
120 SV 30.9 ± 4.9 69.1 ± 11.3 26.6 ± 5.6 67.3 ± 14.1 
  CC 33.4 ± 2.7 67.3 ± 5.6 31.4 ± 0.7 63.4 ± 2.1 
30 SV 36.9 ± 6.7 78.0 ± 10.1 28.8 ± 7.6 69.3 ± 15.0 2/3 
120 SV 31.0 ± 3.6 64.2 ± 8.0 26.4 ± 5.0 66.3 ± 16.0 
  CC 33.2 ± 3.0 67.2 ± 5.3 31.4 ± 0.5 63.3 ± 2.1 
30 SV 33.5 ± 4.7 73.5 ± 5.3 29.3 ± 7.4 70.5 ± 15.6 End 
120 SV 31.5 ± 3.3 60.8 ± 9.9 26.1 ± 3.4 62.9 ± 11.3 
  CC 33.4 ± 2.7 67.2 ± 5.5 31.4 ± 0.6 63.4 ± 2.1 
30 SV 35.3 ± 4.5 76.2 ± 6.8 35.7 ± 7.0 70.3 ± 12.8 cumulative 
120 SV 31.8 ± 3.2 66.1 ± 8.1 26.5 ± 4.3 65.3 ± 11.1 
Rodamin/Propidiumiodid [% alive (mitochondrien-aktiv)] 
Start 5 FZM 11.7 ± 4.2 23.3 ± 9.4 21.6 ± 11.5 23.8 ± 10.7 
1/3 5 FZM 11.8 ± 4.5 22.2 ± 9.5 21.8 ± 10.8 24.6 ± 11.1 
2/3 5 FZM 11.7 ± 4.0 23.7 ± 8.9 22.0 ± 10.5 24.9 ± 10.8 
End 5 FZM 10.8 ± 3.9 21.7 ± 8.4 20.2 ± 10.8 23.8 ± 10.1 
cumulative 5 FZM 11.5 ± 4.0 22.7 ± 8.9 21.4 ± 10.7 24.3 ± 10.4 
CC: Counting chamber   SV: measurement on the basis of SpermVision-system      
FZM: Flowcytometer-measurement  
 
The comparison of the results on the basis of the counting chamber and on the basis 
of SpermVision-measurement fundamentally shows the same homogeneity of all charges 
and averagely a high agreement. In particular cases and partly in the average values there 
appear noticeable differences between the both methods; but these differences are 
significant only in a few cases (see also topic 2.3.2.). Here and within the results 
contained in topic 2.3.2. the difficult to interpret tendency that - although it is the same 
try-out – within the SpermVision-measurement the sperm concentration values are in 
average lower after 120 minutes of incubation than after 30 minutes of incubation is an 
ostentatious point.  
Concerning the identified parameter of vitality differences between ejaculates were 
proved especially between ejaculates which were taken from different bulls. Like it was 
expected, the measurement of the Motility of sperms showed lower values after 120 
minutes than after 30 minutes.  
The most significant differences appeared between the variants with 14 and 7 
millions sperms per straw. This concerns the Motility as well as the cell membrane 
integrity and the activity of the mitochondria. As it was expected the vitality values of the 
variant with 7m sperms per straw were (partly) significantly under the variant with 14m 
sperms per straw. Thereby there was an impact of the dilutor which became apparent in 
the identification of the proportion of alive sperms (table 2). For the try-outs which were 
diluted with the yolk-containing dilutor Triladyl a highly significant difference between 
try-outs with 7m and 14m sperms per straw was detected. In the case of the yolk-free 
dilutor BIOXCELL the differences between the try-outs with 7 and 14 millions sperms 
per straw were in average only at 2.9%. 
 
Table 2 
Motility’s values of frozen bull sperms subject to the packaging process (5 bulls, 10 ejaculates) 
 
Triladyl BIOXCELL packaging Zeit [min] Gerät 7 Mio./straw 14 Mio./straw 7 Mio./straw 14 Mio./straw 
Motility analyse with SpermVision 
% m. 50.3 ± 9.4 60.1 ± 11.2 50.4 ± 15.2 58.3 ± 14.9 
%p.m. 39.2 ± 11.0 49.5 ± 12.5 47.3 ± 14.9 52.2 ± 14.3 
VAP 67 ± 5 63 ± 6 76 ± 15 73 ± 8 
LIN 0.51 ± 0.02 0.47 ± 0.03 0.52 ± 0.02 0.50 ± 0.02 
ALH 3.01 ± 0.21 3.39 ± 0.32 5.62 ± 8.89 3.21 ± 0.33 
30 
BCF 29.8 ± 1.9 28.3 ± 1.8 35.3 ± 2.6 34.1 ± 2.3 
% m. 41.4 ± 12.5 48.1 ± 17.5 33.3 ± 14.6 50.9 ± 17.3 
%p.m. 31.9 ± 13.9 38.1 ± 19.0 29.8 ± 14.4 46.6 ± 16.2 
VAP 49 ± 7 50 ± 7 59 ± 12 71 ± 8 
LIN 0.48 ± 0.06 0.46 ± 0.04 0.53 ± 0.03 0.49 ± 0.04 
ALH 2.22 ± 0.23 2.69 ± 0.35 2.40 ± 0.33 3.23 ± 0.51 
Start 
120 
BCF 27.8 ± 2.4 26.3 ± 2.8 32.8 ± 1.5 32.2 ± 2.3 
% m. 50.1 ± 11.6 58.7 ± 9.4 52.3 ± 15.0 62.5 ± 16.7 
%p.m. 40.3 ± 11.7 49.6 ± 11.0 49.1 ± 15.1 57.1 ± 16.3 
VAP 69 ± 7 66 ± 5 77 ± 15 74 ± 11 
LIN 0.50 ± 0.02 0.47 ± 0.02 0.52 ± 0.02 0.49 ± 0.02 
ALH 3.11 ± 0.29 3.40 ± 0.21 2.93 ± 0.48 3.30 ± 0.37 
30 
BCF 30.2 ± 1.8 28.9 ± 1.9 36.0 ± 2.7 33.9 ± 2.6 
% m. 38.6 ± 10.4 48.2 ± 12.5 33.8 ± 15.3 56.8 ± 18.0 
%p.m. 28.2 ± 11.3 37.6 ± 13.9 30.4 ± 15.1 52.2 ± 17.6 
VAP 48 ± 6 50 ± 7 59 ± 14 74 ± 10 
LIN 0.47 ± 0.06 0.46 ± 0.06 0.53 ± 0.03 0.49 ± 0.04 
1/3 
120 
ALH 2.18 ± 0.16 2.77 ± 0.23 2.39 ± 0.44 3.31 ± 0.55 
BCF 27.1 ± 2.5 26.4 ± 2.4 31.6 ± 2.9 32.8 ± 2.4 
% m. 50.2 ± 13.1 62.7 ± 11.1 52.7 ± 14.8 61.2 ± 13.5 
%p.m. 40.7 ± 13.1 52.6 ± 11.7 49.1 ± 14.8 56.2 ± 13.3 
VAP 67 ± 7 67 ± 5 79 ± 9 73 ± 9 
LIN 0.50 ± 0.02 0.47 ± 0.03 0.54 ± 0.02 0.50 ± 0.02 
ALH 2.98 ± 0.36 3.49 ± 0.23 2.95 ± 0.40 3.28 ± 0.36 
30 
BCF 30.0 ± 1.8 28.9 ± 1.7 37.0 ± 1.8 34.0 ± 1.8 
% m. 39.3 ± 10.6 47.9 ± 16.2 37.0 ± 18.3 54.2 ± 17.6 
%p.m. 27.0 ± 12.3 37.7 ± 16.9 33.7 ± 18.5 49.3 ± 17.2 
VAP 48 ± 5 50 ± 7 61 ± 16 72 ± 11 
LIN 0.47 ± 0.07 0.47 ± 0.05 0.53 ± 0.03 0.48 ± 0.04 
ALH 2.18 ± 0.14 2.62 ± 0.33 2.47 ± 0.45 3.32 ± 0.53 
2/3 
120 
BCF 27.4 ± 2.1 26.4 ± 3.1 32.7 ± 2.7 32.0 ± 2.0 
% m. 46.0 ± 11.4 58.3 ± 10.3 48.8 ± 15.9 61.3 ± 15.8 
%p.m. 35.8 ± 11.6 48.5 ± 10.7 45.2 ± 15.9 56.8 ± 15.9 
VAP 66 ± 8 63 ± 3 75 ± 14 73 ± 13 
LIN 0.51 ± 0.02 0.48 ± 0.02 0.52 ± 0.02 0.50 ± 0.02 
ALH 2.94 ± 0.34 3.29 ± 0.16 2.88 ± 0.46 3.27 ± 0.46 
30 
BCF 29.8 ± 1.3 28.4 ± 1.0 36.0 ± 2.2 34.1 ± 3.0 
% m. 37.7 ± 11.2 44.9 ± 17.2 35.4 ± 17.7 53.6 ± 14.0 
%p.m. 26.3 ± 11.6 33.3 ± 18.3 32.0 ± 17.1 48.9 ± 14.4 
VAP 46 ± 6 51 ± 7 58 ± 12 73 ± 9 
LIN 0.46 ± 0.07 0.46 ± 0.06 0.55 ± 0.04 0.50 ± 0.04 
ALH 2.03 ± 0.22 2.64 ± 0.27 2.33 ± 0.47 3.29 ± 0.48 
End 
120 
BCF 26.3 ± 3.1 26.4 ± 2.8 32.5 ± 1.7 32.9 ± 1.8 
% m. 49.2 ± 11.2 60.0 ± 11.1 51.1 ± 14.7 60.8 ± 14.8 
%p.m. 39.0 ± 11.6 50.1 ± 11.8 47.7 ± 14.7 55.6 ± 14.6 
VAP 67 ± 7 65 ± 6 77 ± 13 73 ± 10 
LIN 0.51 ± 0.02 0.47 ± 0.03 0.52 ± 0.02 0.50 ± 0.02 
ALH 3.01 ± 0.30 3.39 ± 0.27 3.59 ± 4.45 3.27 ± 0.37 
30 
BCF 30.0 ± 1.7 28.6 ± 1.5 36.1 ± 2.3 34.0 ± 2.4 
% m. 39.3 ± 10.9 47.3 ± 16.8 34.9 ± 16.0 53.9 ± 16.3 
%p.m. 28.4 ± 12.0 36.7 ± 18.0 31.5 ± 15.8 49.2 ± 15.9 
VAP 48 ± 6 50 ± 7 59 ± 13 72 ± 9 
LIN 0.47 ± 0.07 0.46 ± 0.05 0.53 ± 0.03 0.49 ± 0.04 
ALH 2.15 ± 0.20 2.68 ± 0.32 2.40 ± 0.41 3.28 ± 0.50 
cumulative 
120 
BCF 27.1 ± 2.5 26.4 ± 2.8 32.4 ± 2.3 32.5 ± 2.1 
 
Concerning the Motility’s values the impact of the dilators was not as high (table 
3). However, slightly better values were indicated here for the BIOXCELL-variant. 
All in all the differences between the both dilution variants and the impact of the dilutors 
corresponded to earlier researches. 
 
 
 
